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ABSTRACT
The development of society and its environment in Purwokerto has rapidly increased a
number of waste which stored in removal area was called landfill. Purwokerto have some landfill
that situated out of downtown, one of the landfill is located in Kaliori village, Banyumas, Central
Java. Kaliori landfill was built in 2013 with modern waste management system (sanitary landfill)
to replace the old landfill that used conventional system. The research aims to know geologic
condition, flow direction of ground water, physical-chemical characteristics of leachate and
groundwater, and water quality of water since landfill was operated. Methods in the study by using
geological survey which encompass geomorphology, stratigraphy and ground water measurement
of water table and sampling. Groundwater quality status was determined by contaminant index.
Result of research showed that lithology was covered by sandstone, intercalated sandstone –
claystone, andesite breccia, alluvial deposits and predominantly of morphology by undulated hills
with elevation less than 100 m above sea level. Contamination which happened at Kaliori landfill
influenced by lateral and vertical movement from leaching that contaminates ground water.
Chemical content were existed in leachate and ground water exhibited some of chemical content
exceeds of maximum threshold which has been clearly specify by government even there was
founded some of heavy metal compound. The chemical content are: Total of Dissolved Solid
(TDS), Total of Suspension Solid (TSS), Chemical Oxygen Demand (COD), Biological Oxygen
Demand (BOD), Phenol, Nitrate, Nitrite, Phosphate, Ammoniac, and heavy metal compound such
as Iron, Copper, Chrome and Sulfide. Status of water quality at Kaliori Landfill for river is 6.05
(moderate polluted) and dug well is 4.84 (lightly polluted). Leachate has slightly been influenced
quality of ground water and river around the landfill and should be managed properly for
uncontaminated ground water and river. Kaliori landfill site is needed safety facility of leachate for
instance, drainage infrastructure, waterproof layer, and leachate collection network and leachate
treatment plant.
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I. INTRODUCTION
Garbage is a remnant of human activity both
households and industries that is not desirable
due to no longer useful. The number of waste
generated is directly proportional to the level of
humans' consumption of goods or materials,
therefore the waste management is hardly ever
separated from people's lifestyles [1]. The
increase of trash due to population growth and
consumerism was greatly changed waste
volumes. Kaliori landfill, which founded in
2013, is a replacement of previously disposal
(Gunung Tugel landfill) because of an
overloaded capacity and the landfill using a
conventionally system (open dumping) which
has been forbidden. The operation of Kaliori
landfill is an expected to be the best solution
for waste-handling based on environment
approach that was called sanitary landfill in
Purwokerto [13]. The main problems of landfill
operation are ; air pollution-emissions into
atmosphere and ground water pollution-
emissions into water. The latter will be
focus on this research, groundwater
pollution from leachates (the liquid that
drains or 'leaches' from a landfill) [9]. The
major issue caused with landfill leachates
are leakage/seepages a large number of
contaminant into fresh water (dug well,
river) which ultimately end-up in our homes
as drinking water or daily lives. Since
landfills are the most often located in and
around large bodies of fresh water, the
contaminant often undetected [5]. The
compound submerged to the soil, the ground
water, and inevitably our dining table. This
research is interesting to be learned because
of residential area and rice field nearby.
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Figure 1. Location of research area
II. GEOLOGY Research area was covered by sandstone
carbonate-contained with mineral composition
of plagioclase, hornblende, and broken
fragments of rock (lithic). Second, calcareous
sandstone - mudstone with dominated by fine-
sized and a little plagioclase and feldspar.
Third, andesite breccia has a fragments of
andesitic and mudstone in the matrix. Fourth,
alluvial deposits consist of loose material
gravel, sand and clay that are the result of a
recently sedimentology processes [10] (figure
2). Based on geomorphological analysis using
the image SRTM (shuttle radar topographic
mission) and topographical maps can be
identified that the morphological formed is
undulating hills, ridge and valley which
elongate relatively northwest-southeast.
Contour of topography has a relatively
gentle to moderately steep with an
elevation of 25-125 m sea level and
lineament of geological structure is
controlled by forces with the north-south
direction that produces orientation
northwest-southeast.
Figure 2. Geological map of research area
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III. METHOD
The method used in this research is descriptive
analytics that conducted a measurement of
groundwater level and sampling. Measurement
of groundwater created by determination of
every dug wells (water table) levels in research
are that was controlled by elevations and land
use settlements. Groundwater sample were
analysed using spectrometry, mercury analysis,
photometry, and potentiometric in Balai Besar
Laboratorium Kesehatan (BBLK) Jakarta
which refer to Government Regulation of the
Republic of Indonesia on number 82 year 2001
about Water Quality Management And Water
Pollution Controlling (Permenkes No 82 tahun
2001 tentang Pengelolaan Kualitas Air dan
Pengendalian Pencemaran Air) [2].
IV. RESULT AND DISCUSSION
Measurement of groundwater table was
conducted around of the landfill as
much as 49 dug wells on an area of 4
km2 with ranged from 32.7 to 85.3 m sea
level in elevation. Groundwater level
contour patterns shows around the landfill
to form closures which became the highest
level and flow out of the closure direction
(centripetal). The southern part of the
landfill site as a focus research due to many
residents occupied this area (figure 3).
Kaliori landfill has existed been on
sandstone - claystone with predominantly of
mudstone which is one of the conditions
requisite in landfill development. The
moisture content of rock samples is 25-37%
with a specific gravity of 2.58 gr / cm3.
Determination of pollutant in groundwater
flow has been tested of water chemistry in
dug well, rivers and also leachate water.
Figure 3. Groundwater flow based on water table measurement in research area
The water samples were taken by considering
of ground water flow that has previously been
created. There are three samples that had
collected samples in a leachate (LP4), sample
in the wells of the population (LP3), and
sample channels for the water to agricultural
land (LP2). Chemical test results of leachate
(LP4), shows total of suspended solids (TSS)
exceeds the maximum level of 900 mg/l which
should be only 200-400 mg/l. Iron dissolved
(Fe) content of 12.81 mg/l of which should be
only 5-10 mg/l, Chromium total (Cr) is 1.30
mg/l of which should be only 0.5-1.0 mg/l,
Sulfide (H2S) is 0.67 mg/l  of which should
be only 0.05-0.1 mg/l, ammonia (free) is
6.24 mg/l of which should be only 1-5 mg/l,
BOD is 300 mg/l of which should be only
50-150 mg/l, COD is 670 mg/l of the
supposed 100-300 and Phenol content of
15.4 mg/l of which should be only 0.5-1
mg/l. Selenium has a limit maximum
allowed 0.5 mg/l from which should be
0.05-0.5 mg/l (figure 4).
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Figure 4. Result of chemical test from leachate sampel (LP4)
Water sampling from river (LP 2) flowed along
leachate that flowing adjacent to the rice field.
The samples were taken in the southern part of
the landfill around 400 m from leachate pond.
Results of river water concluded that total
suspended solids (TSS) exceeds the threshold
is 73 mg/l which should be only 50 mg/l. Iron
content is 0.334 mg/l of which should be only
0.3 mg/l, Manganese (Mn) is 0.451 mg/l of
which should be only 0.1 mg/l, Phosphate
(PO4) has 2.9 mg/l of which should be only 0.2
mg/l, Ammonia is 1.24 mg/ l of which
should be only 0.5 mg/l, Copper (Cu) is
0.584 mg/l of which should be only 0.02
mg/l, BOD is 22.8 mg/l of which should be
only 2 mg/l, COD is 52 mg/l than should be
10 only mg/l, the Phenol content is 1.36
mg/l than it should be 0.001 mg/l and a
surfactant content of 0.09 mg/l than should
be 0.02 mg/l. Arsenic has been detected
from river that has concentration 0.01 mg/l
(figure 5).
Figure 5. result of chemical test from river sample (LP 2)
The last sample was taken from dug well
(LP3), total suspended solids (TSS) is 79
mg/l which should be only 50 mg/l. Nitrate
level is 22.03 mg/l of which should be only
10 mg/l, Nitrite is 0.75 mg/l of which
should be 0.06 mg/l, Copper is 0.074 mg/l
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of  which should be 0.02 mg/l, Phosphate
(PO4) is 1.9 mg/l of which should be only
0.2 mg/l, BOD is 26.6 mg/l of which should
be only 2 mg/l, COD is 64.0 mg/l of which
should be only 10 mg/l, Phenol content is
0.85 mg/l which is only 0.001 mg/l and the
surfactant content is 0.04 mg/L of the
supposed 0.02 mg/l (figure 6).
Figure 6. Water test from dug well sample (LP2)
Statuses of water quality, which quality
condition was contaminated or
uncontaminated from water source within
definite time that comparing with a
predetermined water quality standard. The
determination of water quality at Kaliori
landfill was built on Regulation of State
Minister of Environment Number 115 Year
2003 regarding determination of water quality
status by using contaminant index. Result of
contaminant index for leachate is 6.05 that
indicates moderate and dug well had been
lightly contaminated (4,84). Leachate has
been influenced quality of ground water and
river around the landfill. Leachate that was
not managed properly will have potentially
contaminated groundwater and river. Some of
factors was caused contamination instance,
the occurrence of leachate leakage due to
relatively high rainfall, the transformation of
landfill operation from sanitary to open
dumping, and safety facility of leachate was
not available properly. Furthermore, the
location of a residential village is close to the
landfill which will be affected groundwater
quality due to the leachate that generated
from the surrounding community activities
both domestics and small industry. Problem
solving for Kaliori landfill site is needed
leachate safety facility including drainage
infrastructure, waterproof layer, and leachate
collection network and leachate treatment
plant. In addition, operational of landfill
becomes a very basic thing in preventing
contamination because of waste landfill
(leachate).
IV. CONCLUSIONS
1. Stratigraphy of research area consist of
four unit lithology; sandstone, intercalated
claystone-sandstone, andesite breccia and
alluvial deposits.
2. Path line of general groundwater flow is
north-south direction toward Kalibagor
river that was located northern part and
Serayu river in southern part of the
research area.
3. Based on the results of water test analysis,
there are several chemical substances that
are exceeds maximum permissible levels.
Leachate water samples have had total
suspended solids, Iron content,
Chromium, Ammonia Sulfide, BOD
(Biological Oxygen Demand), COD
(Chemical Oxygen Demand) and Phenol.
Dug well water have had total suspended
solid, Nitrate, Nitrite, Copper, Phenol,
Result
Standart
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BOD, COD, Phosphate and Surfactant.
River sample has total suspended solid,
Ammonia, Iron, Manganese, Phosphate,
Copper, Phenol, BOD, COD, and
surfactant. The water quality status of
landfill are 6.05 for leachate 6.05
(medium contaminated) and 4.48 for river
(lightly contaminated).
4. Leachate has been influenced quality of
ground water and river around the landfill.
Leachates that were not managed properly
will have potentially contaminated
groundwater and river. Some of factors
was caused contamination instance,
occurrence of leachate leakage due to
relatively high rainfall, transformation of
landfill operation from sanitary to open
dumping, and safety facility of leachate
was not available properly. Furthermore,
the location of a residential village is
close to the landfill that will  be affected
groundwater quality due to the leachate
that generated from the surrounding
community activities both domestics and
small industry.
5. Landfill site is needed leachate safety
facility including drainage infrastructure,
waterproof layer, and leachate collection
network and leachate treatment plant. For
additional, operational of landfill becomes
a very basic thing in preventing
contamination because of waste landfill
(leachate).
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